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7KHSDSHUGHVFULEHVDVWXG\ZLWKILYH\HDUROGFKLOGUHQWRH[SORUHKRZPXOWLSOLFDWLRQ
DQGGLYLVLRQSUREOHPVKHOSHG WKHPWRGHYHORSHDUO\SODFHYDOXHXQGHUVWDQGLQJ7ZR
WHDFKHUVWDXJKWDVHULHVRIIRFXVVHGOHVVRQVRYHUWZRIRXUZHHNSHULRGV7KHFKLOGUHQ
VROYHGSUREOHPVXVLQJIDPLOLDUPDWHULDOVJURXSHGLQWZRVILYHVDQGWHQV%\WKHHQG
RI WKH LQVWUXFWLRQDO SHULRG YLUWXDOO\ DOO FKLOGUHQ NQHZ WKDW WZR ILYHVPDNH WHQ WKH
PDMRULW\FRXOGZRUNZLWKWHQV+DOIRIWKHPFRXOGDGGWHQVDQGRQHVIHZHUSDUWLWLRQHG
WHQVDQGIHZFRXOGZRUNZLWKPXOWLXQLWSURFHVVHV:HSURSRVHDOHYHOIUDPHZRUN
WKDW GHVFULEHV GHYHORSPHQWDO SURJUHVVLRQV LQ FKLOGUHQ¶V DZDUHQHVV RI JURXSV RI ILYH
DQGWHQDVEXLOGLQJEORFNVIRUSODFHYDOXHXQGHUVWDQGLQJ
.H\ZRUGVGLYLVLRQPXOWLSOLFDWLRQSODFHYDOXHXQGHUVWDQGLQJSULPDU\HOHPHQWDU\
,QWURGXFWLRQ
:KROH1XPEHU$ULWKPHWLF:1$FRQWLQXHVWRKDYHDSURPLQHQWSODFHLQPRVW
VFKRROPDWKHPDWLFVFXUULFXOD$NH\DVSHFWRI:1$LVWKHQXPHUDWLRQV\VWHP
ZKHUHHDFKGLJLW LQDPXOWLGLJLWQXPEHUKDVDGLIIHUHQWYDOXHDFFRUGLQJ WR LWV
SRVLWLRQZLWKLQ WKHQXPHUDO8QGHUVWDQGLQJSODFHYDOXHUHTXLUHVVWXGHQWV WREH
SDUWZKROH WKLQNHUV VR WKH\ FDQ SDUWLWLRQ QXPEHUV LQWR GLIIHUHQWVL]HG XQLWV
7\SLFDOO\PDWKHPDWLFVLQWKHHDUO\\HDUVRIVFKRROIRFXVHVRQFRXQWLQJDQGWKLV
WHQGVWREHZLWKLQWKHFRQWH[WRIDGGLWLRQDQGVXEWUDFWLRQ3ODFHYDOXHLVXVXDOO\
LQWURGXFHGDVSDUWRIDGGLWLRQDQGVXEWUDFWLRQZLWKPXOWLGLJLWQXPEHUVEHIRUH
FKLOGUHQKDYHH[SHULHQFHGPHDQLQJIXOPXOWLSOLFDWLRQDQGGLYLVLRQ,WLVQRWXQWLO
FKLOGUHQ KDYH EHHQ DW VFKRRO IRUPRUH WKDQ WZR \HDUV WKDW PXOWLSOLFDWLRQ DQG
GLYLVLRQEHFRPHWKHIRFXVRIPDWKHPDWLFVLQVWUXFWLRQ
,QFUHDVLQJO\ PDWKHPDWLFV HGXFDWLRQ UHVHDUFKHUV UHFRJQLVH WKDW SODFH YDOXH LV
LQKHUHQWO\PXOWLSOLFDWLYH$VNHZ%DNNHUDQGYDQGHQ+HXYHO3DQKXL]HQ
 1XQHV HW DO  5RVV¶V  ZRUN LGHQWLILHG IRXU NH\ PDMRU
SURSHUWLHV RI SODFH YDOXH LQFOXGLQJ SRVLWLRQDO EDVHWHQ PXOWLSOLFDWLYH DQG
DGGLWLYH,WKDVEHHQVXJJHVWHGWKDWH[SHULHQFHVZLWKPXOWLSOLFDWLRQDQGGLYLVLRQ
PD\ EH LPSRUWDQW LQ KHOSLQJ FKLOGUHQ GHYHORS D GHHS DQG FRQQHFWHG
XQGHUVWDQGLQJRISODFHYDOXHHJ$VNHZ
%HFDXVH SODFHYDOXH XQGHUVWDQGLQJ LV LQKHUHQWO\ PXOWLSOLFDWLYH LW LV IDU PRUH
FRPSOH[ WKDQ DGGLWLYH WKLQNLQJ &ODUN DQG.DPLL 9HUJQDXG  ,Q
FRQWUDVWWRDGGLWLYHWKLQNLQJZKHUHTXDQWLWLHVRIWKHVDPHNLQGDUHPDQLSXODWHG
RQH YDULDEOH PXOWLSOLFDWLYH WKLQNLQJ LQYROYHV ZRUNLQJ ZLWK WZR YDULDEOHV
QXPEHURIJURXSVDQGQXPEHURILWHPVSHUJURXSDQGWKHVHDUHLQDIL[HGUDWLR
WRHDFKRWKHULQDPDQ\WRRQHUHODWLRQVKLS1XQHVHWDO)RUH[DPSOHD
SUREOHP DERXW IRXU PRQNH\V HDFK ZLWK ILYH EDQDQDV LQYROYHV D  UDWLR
EHWZHHQ D PRQNH\ DQG LWV EDQDQDV 7KLV PDQ\WRRQH UDWLR PXVW EH VWULFWO\
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PDLQWDLQHGWRZRUNRXWWKDWIRXUPRQNH\VZRXOGKDYHEDQDQDVDOWRJHWKHU$
GLYLVLRQSUREOHPVXFKDV WKHQXPEHURIER[HVQHHGHG IRUFXSFDNHV LIHDFK
ER[KROGV ILYH FXSFDNHV UHTXLUHV WKHGHFRPSRVLWLRQRI LQWRJURXSVRI ILYH
TXRWLWLYH GLYLVLRQ$FFRUGLQJ WR9HUJQDXG  S  µPXOWLSOLFDWLRQ DQG
GLYLVLRQDUHRQO\WKHPRVWYLVLEOHSDUWRIDQHQRUPRXVFRQFHSWXDOLFHEHUJ¶WKH
PXOWLSOLFDWLYHFRQFHSWXDOILHOG WKDW LQFOXGHVIUDFWLRQVUDWLRVSURSRUWLRQVDQG
PHDVXUHPHQW±DOOFRQFHSWVLQYROYLQJSURSRUWLRQDOLW\
(YLGHQFHFOHDUO\VKRZVWKDWTXLWH\RXQJFKLOGUHQDUHDEOHWRVROYHPXOWLSOLFDWLRQ
DQGGLYLVLRQSUREOHPVDOWKRXJKWKHLUVWUDWHJLHVPD\GLIIHUIURPWKRVHRIROGHU
FKLOGUHQDQGDGXOWV HJ%DNNHU DQGYDQGHQ+HXYHO3DQKXL]HQ%ORWH
/LHIIHULQJDQG2XZHKDQG6TXLUHDQG%U\DQW ,WPDNHVVHQVH IRU
WHDFKHUVWRFDSLWDOLVHRQWKDWSULRUNQRZOHGJHLQWKHPDWKHPDWLFVFODVVURRP
0RUHUHFHQWO\LWKDVEHHQDUJXHGWKDWWKHGHYHORSPHQWRIQXPEHUVHQVHKDVDQ
LPSRUWDQW VSDWLDO GLPHQVLRQ HJ 3DSLF 0XOOLJDQ DQG 0LWFKHOPRUH 
7KRPDVHWDOYDQ1HVDQGGH/DQJH$VSDWLDOVWUXFWXUHLVDERXW
WKHUHODWLRQVKLSEHWZHHQHOHPHQWVRIDSDWWHUQZKLFKKDVUHJXODULW\LQWHUPVRI
QXPEHURUVSDFHLQFOXGLQJVKDSHVSDFLQJRUDOLJQPHQW
5HVHDUFKRQFKLOGUHQ¶VDZDUHQHVVRIPDWKHPDWLFDOSDWWHUQDQGVWUXFWXUH$036
KDV VKRZQ WKH LPSRUWDQFH RI VWXGHQWV GHYHORSLQJ DQ DZDUHQHVV RI VWUXFWXUDO
UHODWLRQVKLSV LQ PDWKHPDWLFV HJ 0XOOLJDQ  /RZ OHYHO RI $036 LV
DVVRFLDWHGZLWKSRRUYLVXDODQGZRUNLQJPHPRU\0XOOLJDQIRXQGWKDWVWXGHQWV
ZLWKORZ$036WHQGHGWR³UHO\RQVXSHUILFLDOXQLWDU\FRXQWLQJE\RQHV´S
DQGGLGQRWGHYHORSHIILFLHQWDQGIOH[LEOHVWUDWHJLHVIRUVROYLQJSUREOHPV$036
DOVR LPSDFWV RQ WKH GHYHORSPHQW RI PHDVXUHPHQW FRQFHSWV DQG SURSRUWLRQDO
UHDVRQLQJ0XOOLJDQ¶VZRUNRQSURPRWLQJDZDUHQHVVRISDWWHUQDQGVWUXFWXUHLV
FRQVLVWHQW ZLWK RWKHU UHVHDUFK RQ WKH LPSRUWDQFH RI KHOSLQJ FKLOGUHQ GHYHORS
NQRZOHGJH RI SODFHYDOXH VWUXFWXUH &REE  )XVRQ 6PLWK DQG &LFHUR
7KRPDV0XOOLJDQ DQG*ROGLQ 0DQ\RI WKH WDVNVXVHG WR DVVHVV
$036LQYROYHWKHSUHVHQWDWLRQRIVWUXFWXUHGJURXSVRIREMHFWVIRUZKLFKVKDSH
VSDFLQJDQGDOLJQPHQWDUHLPSRUWDQWDVSHFWVRIWKHVWUXFWXUH&KLOGUHQDUHDVNHG
UHSURGXFHGLVSOD\HGSDWWHUQVE\GUDZLQJWKHPRQSDSHU0XOOLJDQ0LWFKHOPRUH
DQG 6WHSKDQRX  0XOOLJDQ¶V  ZRUN RQ VWXGHQWV¶ DZDUHQHVV RI
PDWKHPDWLFDO SDWWHUQ DQG VWUXFWXUH VKRZ WKH LPSRUWDQFH RI FRQVWUXFWLQJ DQG
UHSUHVHQWLQJFRPSRVLWHXQLWVPXOWLSOHVDQGXQLWLWHUDWLRQXQLWRIUHSHDW
5HFHQWUHVHDUFKRQVRFDOOHG³JURXSLWL]LQJ´KDVVKRZQWKDWJURXSHGDUUD\VFDQ
EH TXDQWLILHG PRUH TXLFNO\ WKDQ XQJURXSHG DUUD\V EHFDXVH FKLOGUHQ FDQ
FDSLWDOLVHRQWKHJURXSLQJVWUXFWXUHWRTXDQWLI\REMHFWVLQDGLVSOD\6WDUNH\DQG
0F&DQGOLVV  7KH DGYDQWDJH RI VWUXFWXUH EHFRPHV LQFUHDVLQJO\ PDUNHG
ZLWKJUDGHOHYHO$JURZLQJDZDUHQHVVRIQXPEHUFRPSRVLWLRQLQWHUPVRISDUW
ZKROH UHODWLRQVKLSV DPRQJ WKH TXDQWLWLHV DFFRXQWV IRU WKH LPSURYHPHQWV LQ
SHUIRUPDQFHZLWKDJH7KLVLVFRQVLVWHQWZLWKUHVHDUFKVKRZLQJWKDWLQWHUYHQWLRQ
IRFXVHG RQ HQKDQFLQJ FKLOGUHQ¶V DZDUHQHVV RI SDWWHUQ DQG VWUXFWXUH OHDGV WR
LPSURYHPHQWVLQPDWKHPDWLFVDFKLHYHPHQW0XOOLJDQ
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$NH\IHDWXUHRISODFHYDOXHGHYHORSPHQW LV WKHVKLIW IURPDXQLWDU\E\RQHV
ZD\RI WKLQNLQJDERXWQXPEHUV WR DPXOWLXQLW FRQFHSWLRQ HJ WHQV	RQHV
7KH UHFHQW ZRUN RQ SDWWHUQ DQG VWUXFWXUH LQFOXGHV IDPLOLDULW\ DQG XVH RI
VWUXFWXUHG JURXSV RI WHQ WHQIUDPHV FRQVLVWLQJ RI WZR URZV RI ILYH LQ WKH
DVVHVVPHQW RI $036 0XOOLJDQ HW DO  &KLOGUHQ ZLWK KLJK $036
FRQVWUXFWPXOWLGLJLWTXDQWLWLHVTXLFNO\XVLQJVWUXFWXUHGPDWHULDOWHQIUDPHV
5HVHDUFKFRPSDULQJWKHSODFHYDOXHXQGHUVWDQGLQJRIFKLOGUHQZKRVHODQJXDJHV
YDU\LQWKHWUDQVSDUHQF\RIWKHLUGHFDGHEDVHGVWUXFWXUHIRUWKH³WHHQ´QXPEHUV
KDV IRXQG WKDW FKLOGUHQ ZLWK WKH PRVW WUDQVSDUHQW ODQJXDJH VWUXFWXUH HJ
.RUHDQ -DSDQHVH KDYH EHWWHU SODFHYDOXH XQGHUVWDQGLQJ WKDQ WKRVH ZLWK
LUUHJXODULW\ 0LXUDHWDO0RVWRI WKLV UHVHDUFKKDV IRFXVHGRQFKLOGUHQ
IURP&RQIXFLDQKHULWDJHFRXQWULHVVXFKDV-DSDQDQG.RUHD+RZHYHUWKHUHDUH
RWKHU OHVV ZHOONQRZQ ODQJXDJHV WKDW DOVR KDYH WUDQVSDUHQW GHFDGH VWUXFWXUH
VXFKDVWKH0ƗRULODQJXDJHXVHGE\VRPHLQGLJHQRXV1HZ=HDODQGHUV
2YHUHPSKDVLV RQ FRXQWLQJ LQ WKH FRQWH[W RI DGGLWLRQ DQG VXEWUDFWLRQ KDV
GHWUDFWHG IURP DQ LPSRUWDQW LGHD RI WKH FRPSRVLWH XQLW RU WKH QRWLRQ RI
PXOWLSOLFDWLYH RU DGGLWLYH WKLQNLQJ %HKU HW DO  /DPRQ  6RSKLDQ
$OWKRXJKPDQ\WHDFKHUVHQFRXUDJHFKLOGUHQWRVNLSFRXQWE\WZRVILYHV
DQGWHQVOLQNVDUHQRWDOZD\VPDGHEHWZHHQWKHVHQXPEHUZRUGVHTXHQFHVDQG
WKHJURXSVWKH\UHSUHVHQWLQPHDQLQJIXOPXOWLSOLFDWLYHFRQWH[WV$IRXQGDWLRQDO
LGHDXQGHUSLQQLQJDOORIPDWKHPDWLFVOHDUQLQJLVWKHFRQFHSWRIWKHXQLWDQGWKLV
LV WKH IRFXV RI PXFK UHVHDUFK RQ WRSLFV VXFK DV SURSRUWLRQDO UHDVRQLQJ DQG
PHDVXUHPHQW 0XOOLJDQ DQG 0LWFKHOPRUH  $FFRUGLQJ WR %HKU HW DO
SDKLGGHQDVVXPSWLRQXQGHUSLQQLQJSULPDU\PDWKHPDWLFV LV WKDW
³DOOTXDQWLWLHVDUHUHSUHVHQWHGLQWHUPVRIXQLWVRIRQH´7KXVWKHLGHDRIHTXDO
JURXSVRUFRPSRVLWHXQLWVOHDGLQJWRPXOWLSOLFDWLYHWKLQNLQJLVQRWOLQNHGWRWKDW
OHDUQLQJ
7KH1HZ=HDODQG1XPEHU)UDPHZRUNLVHPEHGGHGLQWKHSULPDU\PDWKHPDWLFV
FXUULFXOXP DQG WKLV LV OLQNHG WR WKH H[SHFWDWLRQV RXWOLQHG LQ WKH0DWKHPDWLFV 
6WDQGDUGV (0LQLVWU\ RI (GXFDWLRQ   ([SHFWDWLRQV IRU WKH ILUVW WZR
\HDUV RI VFKRRO DUH VSHFLILHG LQ WHUPV RI LQFUHDVLQJO\ VRSKLVWLFDWHG FRXQWLQJ
VWUDWHJLHV WR MRLQ FROOHFWLRQV WRJHWKHU $IWHU WKUHH \HDUV LW LV H[SHFWHG WKDW
FKLOGUHQXVHVRFDOOHG³SDUWZKROHVWUDWHJLHVWKDWXWLOLVHQXPEHUSURSHUWLHV
7KH6WXG\
7KLV H[SORUDWRU\ VWXG\ ZDV VHW LQ DQ XUEDQ VFKRRO PHGLXP 6(6 LQ 1HZ
=HDODQG 7KH SDUWLFLSDQWVZHUH  ILYH\HDUROGV  JLUOV	  ER\V LQ WZR
<HDUFODVVHV7KHDYHUDJHDJHRIWKHVWXGHQWVZDV\HDUVDWWKHVWDUWRIWKH
VWXG\ UDQJH  WR  \HDUV &KLOGUHQ FDPH IURP D GLYHUVH UDQJH RI HWKQLF
EDFNJURXQGV ZLWK DERXW RQH WKLUG 0ƗRUL WKH LQGLJHQRXV SHRSOH RI 1HZ
=HDODQGRQHTXDUWHU(XURSHDQRQHTXDUWHU$VLDQDQGWKHUHPDLQGHULQFOXGLQJ
$IULFDQ DQG 3DVLILND 3DFLILF ,VODQGV SHRSOH &KLOGUHQZHUH DVVHVVHG LQLWLDOO\
XVLQJ DQ LQGLYLGXDO GLDJQRVWLF WDVNEDVHG LQWHUYLHZ 7KH LQWHUYLHZ ZDV
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FRPSOHWHG DJDLQ DIWHU WKH VHFRQG ZHHN WHDFKLQJ EORFN VL[ PRQWKV ODWHU
7DVNV LQFOXGHGZRUGSUREOHPV LQYROYLQJ DGGLWLRQ VXEWUDFWLRQPXOWLSOLFDWLRQ
DQGGLYLVLRQVXELWL]LQJNQRZQIDFWVFRXQWLQJVHTXHQFHVDQGSODFHYDOXH
7ZRVHULHVRIIRFXVHGOHVVRQVZHUHWDXJKWLQ0D\DQG$XJXVW&KLOGUHQZHUH
LQWURGXFHGWRJURXSVRIWZRXVLQJIDPLOLDUFRQWH[WVVXFKDVSDLUVRIVRFNVDQG
VKRHV0XOWLSOLFDWLRQZDVLQWURGXFHGXVLQJVLPSOHZRUGSUREOHPVVXFKDV
7KUHH FKLOGUHQ HDFK JHW  VRFNV IURP WKH EDJ+RZPDQ\ VRFNV GR WKH\ KDYH
DOWRJHWKHU"
2QFH FKLOGUHQZHUH IDPLOLDU ZLWK JURXSV RI WZR ILYHV ZHUH LQWURGXFHG XVLQJ
FRQWH[WVVXFKDVJORYHV ILYH ILQJHUV7HQVZHUH LQWURGXFHGXVLQJHJJFDUWRQV
WKDWKHOGH[DFWO\WHQHJJV)RUH[DPSOH
7KHUHDUHHJJV(DFKFDUWRQKROGVHJJV+RZPDQ\IXOOFDUWRQVDUHWKHUH"
/DWHU SUREOHPV LQFOXGHG QXPEHUV WKDW ZHUH QRW PXOWLSOHV RI WHQ UHVXOWLQJ LQ
µOHIWRYHU¶RQHVLHWKHUHPDLQGHU
7KHUHDUHFKRFRODWHV(DFKWUD\KROGVFKRFRODWHV+RZPDQ\IXOOWUD\VDUH
WKHUH"
/HVVRQV EHJDQ ZLWK WKH ZKROH FODVV VROYLQJ D SUREOHP WRJHWKHU 7KH WHDFKHU
UHFRUGHG FKLOGUHQ¶V SUREOHPVROYLQJ SURFHVVHV HJ GUDZLQJV DQG QXPEHU
VHQWHQFHV LQ D ³PRGHOOLQJ ERRN´ D EODQN VFUDSERRN )ROORZLQJZKROHFODVV
GLVFXVVLRQ FKLOGUHQ FRPSOHWHG D SUREOHP LQ WKHLU LQGLYLGXDO SURMHFW ERRNV
7KHVHSUREOHPVXVHGWKHVDPHFRQWH[WDQGODQJXDJHDVWKHFODVVSUREOHPZLWKD
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